Lung deposition in cystic fibrosis patients using an ultrasonic or a jet nebulizer.
This study was conducted to compare pulmonary deposition following inhalation with an ultrasonic and a jet nebulizer in CF patients under conditions relevant to practice. The marker substance used to estimate the relative lung bioavailability was sodium cromoglycate (SCG), which is poorly absorbed from the gastrointestinal tract, but is completely absorbed from the lungs. Ten CF patients (aged 9-21 years) used an ultrasonic nebulizer (Multisonic compact 2.4 MHz) and a jet nebulizer (Parimaster, LC Plus Turbo) in a crossover design to inhale a solution containing 20 mg of SCG and a beta(2)-agonist. Urine was collected in five fractions until 12 h p. a., and the excreted SCG was determined by means of HPLC. Prior to each inhalation, the patients' pulmonary function was measured employing a Pneumoscope. Using the ultrasonic nebulizer, the amount of SCG excreted in urine was significantly greater than that after inhalation with the jet nebulizer (1.43 +/- 0.47 mg vs. 1.04 +/- 0.47 mg; p = 0.002), despite the larger residual volume in the ultrasonic nebulizer. The absorption half-life for SCG following ultrasonic nebulization was significantly shorter when compared with jet nebulization (84 +/- 14 min vs. 101 +/- 19 min; p = 0.005), being suggestive of a more peripheral deposition. Furthermore, an inverse relationship was found between absorption half-life and FEV(1) (% pred.) (r = -0.655, p = 0.04) or MMEF(75/25) (% pred.) (r = -0.844, p = 0.031), but only with the ultrasonic nebulizer. In conclusion, the ultrasonic nebulizer tested when used for inhalation in CF patients was found to be at least equivalent to the jet nebulizer.